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(54) Title: BREAK-AWAY COUPLING FOR HOSELINES 


(57) Abstract 

A break-away coupling 
device for use with a hoseline 
or pipeline for conveying ha- 
zardous fluids. The coupling 
comprises coupling members 
(10, II) of generally tubular 
form for connection at their 
outer ends (14, 15) to a hose- 
line, pipeline or other fluid- 
supply or fluid-delivery 
point, and provided at their 
inner ends with complemen- 
tary faces (12, 13) which are 
held in sealing engagement 
by frangible connectors (18). 
The coupling members have 
valve seats (45), and valve 
members (30, 31) which are 
urged towards closing en- 
gagement with said seats but 
are usually being held against 
the springs (36) and out of 
engagement with the seats 
until the coupling members 
are separated on breaking of 
the connectors. An annular 


53 iML 



separating ram (51) is provided to apply pressure between the coupling members which will break the connectors and sep- 
arate the coupling members, whereupon the valve members will seat under spring action and minimise spillage of the fluid 
being conveyed. 
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BREAK-AWAY COUPLING FOR HOSELINES 


This Invention relates to so-called break-away 
couplings for incorporation in hoselines, pipelines or 
the like, to minimise or eliminate spillage in the event 
5 of breaking of the line. 

It is an object of the present invention to provide 
a break-away coupling which is of simple and robust 
construction and satisfactorily safe in operation. 


10 a break-away coupling device for use with a hoseline or 
pipeline, comprising a first coupling member of generally 
tubular form for connection at its one end to a hoseline, 
pipeline or other fluid-supply or fluid-delivery point, 
and provided at its other end with a face to be held in 

15 sealing engagement with a complementary face of a second 
coupling member; frangible means holding said faces in 


sealing engagement; said first coupling member further 
comprising a valve seat and a valve member, and spring means 
urging the valve member towards closing engagement with 

20 said seat but the valve member usually being held against 
. said spring means out of engagement with the valve seat 
until said coupling members are separated on breaking of 
the frangible means; and, separating means to apply 
pressure between said coupling members which will break 

25 said frangible means and separate said faces and said 
coupling members. 

Said second coupling member may also b of 
generally tubular form and for connection at its one 


According to the present invention there is provided 
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end to a fluid-supply or fluid-delivery point, and also 
provided at its other nd with a face to b held in 
sealing engagement with the complementary face of the 


first coupling member; said second coupling member 

5 further comprising a valve seat and a valve member, spring 
means urging the valve member towards closing engagement 
with said seat but the valve member usually being held 
against said spring means out of engagement with the 
valve seat until said coupling members are separated on 

10 breaking of the frangible means. 

Suitably, said separating means comprise an 
annular channel in the face of one of said coupling 
members and an annular piston or ram slidably nesting in 
said channel, whereby the application of fluid pressure to 

15 the base of said channel will drive the piston or ram to 
engage the face of said other coupling member and 
separate the coupling members • 

Preferably, said frangible means comprise a 
plurality of frangible connectors each of which has 

20 one end length of spatulate shape and formed with a 
through opening to receive a fixing pin, a screwed 
length at the other end to receive a nut or the like, and 
an intermediate length of reduced section* 


25 one of said coupling members, with locating spigots 
projectin g from th face of the other coupling members 


Locating sockets may be formed in the face of 


to engage said locating sock ts and resist relative 
r tation of th coupling members. Also, dash-pot 
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d vie s may be provided to restrict the rate of closing 
of the valve members. 

Embodiments of the invention will now be 


described, by way of example, with reference to the 
5 accompanying drawings in which:- 

Figure 1 is a sectional elevation showing one 
form of break-away coupling according to the invention, 
for incorporation in a hoseline; 


10 Figure 1; 

Figure 3 is a fragmentary view in the direction of 
arrow III in Figure 1; and, 

Figure 4 is a fragmentary sectional elevation 
showing a modified form of coupling according to the 
15 invention* 

Referring to Figures 1 to 3, the break-away coup- 
ling comprises two members having shaped body parts 10 
and 11 of generally tubular form, which are formed at 
their adjacent ends with cooperating sealing faces 12 
20 and 13. At their remote ends, the parts are formed with 
bored flanges 14, 15 for connection to the ends of 
lengths of a hoseline (not shown) for the delivery of 
hazardous fluid such as liquified petroleum gas (LPG). 


25 flanges 16 and 17, respectively, which are coupled 

together by three frangible connectors 18. As shown in 
Figure 1, each connector 18 has at one end a spatulat 
blade 19 formed with a bore for a fixing pin 20 and, at 


Figure 2 is a section on the line II - II of 


The parts 10 and 11 are also each formed with 
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the other end, has a screwed length 21 to receive a shear 
nut 22, and a locating piece 23- A frangible length 24 

of reduced section extends between the blade 19 and the 
locating piece 23. The blades 19 enter slots 25 in the 
flanges of the body part 11, with the pins 20 engaging 
recesses in the flange 17, and the screwed lengths 21 ext- 
ending beyond the flange 16 of the body part 10; the locat- 
ing pieces 23 are received by slots in the flange 16 and 
act to prevent the lengths 24 being subjected to torque 
when the nuts 22 are tightened. A, preferably odd, number 
greater than three connectors 18 may be provided, 

A series of three locating spigots 27 are bolted in 
bores in the flange 17 near the periphery of part 11, to 
enter locating sockets 28 in the coupling part 10 and 
resist relative rotation of the two coupling members which 
could rupture the connectors 18, The spigot heads 29 fit 
snugly in the sockets, and are formed with tapered leading 
ends to facilitate assembly of the coupling with the two 
parts 10 and 11 correctly orientated* 

The body parts 10 and 11 accommodate valve members 30 
and 31 , which have stems 32 and 33 slidably mounted in 
spiders 34 and 35, respectively, and are urged towards the 
co-operating faces of the body parts by compression springs 
36. It will be noted that the stem 32 of valve member 30 
(optionally) carries a piston member 37 which is accommoda- 
ted in a chamber 38 in spider 34 to provide a one-way dash- 
pot action, the dash-pot employing the fluid being delivered. 
Thus, the closing of valve member 30 is damped to prevent 
hydraulic hammering in the hoseline. A dash-pot 
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10 


15 


20 


25 


device may also be provided for the valve member 31 , 
or one or both valve-member stems may be simple sliding 
fits in the spiders (as is stem 33) in cases which rapid 

♦ 

closure is required and fluid shock can be accomodated 
elsewhere in the line. The valve members 30 and 31 
have valve heads 39 and 40 which include valve caps 
41 and 42, each secured to the head by a bolt 43. Plat 
annular seals 44 are sandwiched one between each valve 
head and valve cap of the valve members, in positions to 
engage rim seats 45 inside the cooperating ends of the 
body parts 1 0 and 11. As can be seen from Figure 1 , the 
valve heads and caps are accommodated in enlarged 
chambers 46. 

Central abutment limbs 47 and 48 extend inte- 
grally from the valve caps, and the abutting ends of 
the limbs may be of complementary concave and convex 
form (at 49) to centralise the valve members. The 
longer abutment limb 47 of cap 41 has a circumferential 
V-groove 50 to provide a weakened section allowing 
length 47A to be severed on separation of the coupling 
parts, thus avoiding the danger of projecting stems 
which would be liable to cause inadvertent opening of the 
valves. 

A shaped annular piston or ram 51 nests as a 
sliding fit in an annular channel 52 in the face 12 of 
coupling part 10, and a rib 53 extends to virtual 
engagem nt with the adjacent face 13. The ram is 
retain d in the channel by means of circlips 54 which 
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also act as stops, and at least one socket 55 Is 
connected through bore(s) 56 to feed high pressure 


fluid to the base of the channel to actuate the ram 


in an emergency situation. 


5 


In normal use of the break-away coupling, which 


is inserted at a suitable location in the hoseline, the 
body parts 10 and 11 are held in sealing engagement with 
one another by means of the connectors 18, Throughflow 
of fluid is permitted as the limbs 47 and 48 abut one 

10 another to hold the valve members 30 and 31 in open 
positions against the action of their springs 36. The 
large-diameter chambers 46 minimize any flow restriction 
which the valve heads 39, 40 might otherwise impose. 
It will also be noted that the ends of the valve heads are 

15 arranged almost to abut the spiders 34, 35 so that, 
when the body parts are coupled together, the valve 
members 30 and 31 are opened by substantially equal 
amounts. The spiders are retained in their correct 
positions by circlips 57 Inserted in grooves in the 

20 tubular body parts 10 and 11. 

In the event of the hoseline being stretched 
excessively, for example in the case where a road tanker 


or ship moves off inadvertently or in a crisis 
situation, with the hoseline coupled to a fixed 
25 installation, the frangible lengths 24 of the connectors 
18 will fracture before rupture of the hoseline itself. 
On th fracture of th connectors 18 and consequent 
s paration of the body parts 1 0 and 11, th valve memb r s 
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30 will close promptly under the action of springs 36 poss- 
ibly aided by the product pressure, so that the seals 44 
engage the rim seats 45 and seal the ends of the hose- 
line with a minimum spillage of the fluid (such as LPG) 

5 being conveyed. 

The form of the connectors and the complementary 
form of flanges, employed, prevents the incorrect use 
of standard and probably higher-strength bolts; also, 
alternative areas of breakage are provided, in addition 

10 to the section lengths 24 which will fail in tension, 

by pins 20 dimensioned to fail in shear, and the blades 19 

may also or alternatively be designed to fail in 

shear* 


15 connectors 18 in a fire or over-heating situation, the 
pins 21 are formed of a material such as nylon or a 
lead alloy which will lose strength at predetermined 
high temperatures. 


20 section 58 so that, when tightened, the nut head 59 
will shear off at a predetermined torque whereby the 
three connectors will be loaded to a desired and uniform 
degree* Also, the removal of the heads will minimise the 
risk of unauthorised or accidental dismantling of the 

25 coupling as a special tool would be required to remove 
the remaining (leading) lengths of the shear nuts. 

In an emergency situation, such as loading 
arm at a dockside being over-extended during fuelling of 


In a modification, to produce failure of the 


The shear nuts 22 are each formed with a reduced 
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a ship, the ram 51 is operated to separat the body parts 
10 and 11. in this event, high-pressure fluid, suitably 
nitrogen from a remote storage bottle (not shown) con- 
nected to the socket (s) 56, is fed to the channel 52 to 
5 drive the ram rib 53 against the face 13, and break 
the connectors 18. The fluid feed can be effected by 
operating an emergency button or automatically, 
preferably with manual override in the latter case. 


10 Figure 4, the parts 110 and 111 have female and male 
cooperating faces 112 and 113# In addition to sealing 
ring 114, a sealing ring 115 is provided in an annular 
recess in cylindrical section 116 of the face 113. ^ 
this embodiment, hydraulic pressure acts to maintain 

15 at least the seal 115 in fluid- tight contact with the 
cylindrical sections 116 and 117, this contact also being 
maintained during the initial period of a separating opera- 
tion to minimise fluid loss. This arrangement is particular 
• ly useful for low-temperature applications where an 0~ring 
20 seal (114) between flat faces may fail due to deterioration 
of the seal material in the rectangular- section recesses. 

The Figure 4 construction also shows- the 
frangible connectors 18 in a position which is reverse 
to that shown in Figures 1 to 3, but corresponding 

25 references donate corresponding parts. The spigots 27 
and sockets 28 are as shown in the position of 
Figures 1 to 3. 


In the modified form of coupling shown in 


In a further modification (not shown), th form 
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of ram (51) may be modified* For example, one or more 
individual cylindrical pistons, or an explosive device, 
may be employed. 


5 one of the body parts 10 or 110 is as illustrated, the 
other part being connected to a suitable open coupling 
flange j this form of coupling may be effectively one- 
ended, with only one of the parts being provided with 
a poppet valve (30 or 31). 

10 As illustrated, the coupling is for incorporation 

in a hoseline, but one end part of the coupling may be 
connected to a fixed supply or delivery point, Ih a 
further application, the coupling is incorporated in 
a metal or other more-or-less rigid pipeline which may 

* 

15 be subjected to line- shock or surge pressures,, the 

connectors being designed to fracture when the pressure 
exceeds a predetermined value. 


In another embodiment of the invention, only 
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CLAIMS 

1 „ A break-away coupling device for use with a 

hoseline or pipeline, comprising a first coupling member 

of generally tubular form for connection at its one 

5 end to a length of hoseline, pipeline or other fluid- 
supply or fluid-delivery point, and provided at its 
other end with a face to be held in sealing engagement 
with a complementary face of a second coupling member; 
frangible means holding said faces in sealing engagement; 

10 said first coupling member further comprising a valve 
seat and a valve member, and spring means urging the 
valve member towards closing engagement with said seat 
but the valve member usually being held against said 
spring means out of engagement with the valve seat 

15 until said coupling members are separated on breaking 
of the frangible means; and, separating means to apply 
pressure between said coupling members which will break 
said frangible means and separate said faces and said 
coupling members. 

20 2. A break-away coupling device as claimed in Claim 

1 , in which said second coupling member is also of 
generally tubular form and is for connection at its 
one end to a hoseline, pipeline or other fluid-supply 
or fluid-delivery point, and is also provided at its 
25 other end with a face to be held in sealing engagement 
with the complementary face of the first coupling member; 
said second coupling member further comprising a valve 


WO 84/02171 


PCT/GB83/00312 


- 11 - 


seat and a valve member, spring means urging the valve 
member towards closing engagement with said seat but 
the valve member usually being held -against said spring 
means out of engagement with the valve seat until said 
5 coupling members are separated on breaking of the frang- 
ible means. 

3. A break-away coupling as claimed in Claim 1 

or Claim 2, in which said separating means comprise 
an annular channel in the face of one of said coupling 

10 members and an annular piston slidably nesting in said 
channel, whereby the application of fluid pressure 
to the base of said channel will drive the piston to 
engage the .face of said other coupling member and sepa- 
rate the coupling members. 

1 5 4.- A break-away coupling as claimed in any preceding 


Claim r in which said frangible means comprise a plur- 
ality of frangible connectors each of which has one 
end length of spatulate shape and formed with a through 
opening to receive a fixing pin, a screwed length at 
20 the other end to receive a nut or the like, and an 
intermediate length of reduced section. 

5, A break-away coupling as claimed in any preceding 

Claim, in which at least one locating socket is formed 
in the face of one of said coupling members and at 
25 least one locating spigot projects from the face of 
the other coupling members to engage said locating 
socket and resist relative rotation of the coupling 
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members * 

6. A break-away coupling as claimed in any preceding 
Claim, in which a dash-pot device is incorporated in 
at. least one of said valve members to restrict the 

5 rate of closing of that valve member. 

7. • A break-away coupling as claimed in Claim 6, 

in which said dash-pot device employs the fluid being 
supplied or delivered. 

8. A break-away coupling as claimed in any preceding 
10 Claim, in which said valve member is provided with 

a projecting abutment limb which can be secured on 
separation of the coupling parts. 

9. A break-away coupling as claimed in Claim 8 r 

in which the distal end of said abutment limb is so 
15 shaped as to act to centralise the valve member. 

10. A break-away coupling as claimed in any preceding 
Claim, in which the complementary faces of said coupling 
members are of male and female form, respectively, 
and inner and outer sealing rings are provided in 

20 recesses in the male face. 

11. The features herein described, or their equiva- 
lents, in any patentably novel selection. 
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